Does heat shock enhance oxidative stress? Studies with ferrous and ferric iron.
Chinese hamster ovary cells were exposed to FeSO4 or FeCl3 during a 43 degrees C heat shock. Concentrations of iron, which were not toxic when cells were incubated at 37 degrees C, became toxic in a dose-dependent fashion during hyperthermia treatment. The iron chelator EDTA, which supports oxidation/reduction reactions, promoted hyperthermia-induced iron cytotoxicity while the iron chelator desferrioxamine, which has been shown to inhibit iron redox cycling, inhibited cytotoxicity. The presence of exogenous superoxide dismutase, catalase, or mannitol during hyperthermia treatment did not inhibit iron toxicity. Depletion of intracellular glutathione by diethylmaleate increased hyperthermia-induced iron toxicity by 76%. These data are interpreted to mean that heat shock promotes intracellular oxidative damage and intracellular glutathione is necessary for protection.